AAIEISI DR IESIS
gﬂ Kor:a.‘a_retle Ins%tu!

12050
Concrete Vision 2050

o~
ot

T =de| Est®] (www.kci.or.kr)



https://www.kci.or.kr/

SI=E23AcIESIS]

Korea Concrete Institute

=
2

[ =]
71=9]

|

A

lEs

Mo, CIXEE e

e

E| 24Xt LHPACHE Ho|sto] 7|=EEe| Hatof of

N g

Bl

LR

HF
10 M
H CF

iTE
[

ACE.

o
2

HOj|M = H

3o 2 /gk|0] L.

P QIX| QICH O] HI1A
B7F HA|EICE 2

=

o] 4|1

o

=2

7CH
O| 7|&==ICt, 3

32|E H|™ 2050 HE1AE
off cHstof 7|&=ELC}.

F

e

|
=
| -

.
o

Hod

.
o

I

e
o

Horg opa1ety| 9
|

A
=

HAlst7| #loto] REEIRoH, 7HH

12

A

?l5to] 25|

3

o

s
ol M= Ol dgetdHetet v, 221 H|ES Fd97] 7

F

H
o

(=1

]

Al

Holstn Qom, ojof cHet 7444t ot

2HSHAl = RACE.

et
Ch

1

AXtR2 AFEE]7] HE

22l

THA| <t

.
=

oF

ol
<
<M

Xl

-l

o] EIM7}
3l 0] B A9

2024. 2. 7.



[FAssIZ=acEss)
Ol Korea Concrete Institute

32| E H|H 2050 MEE

Z3c|Es HAZEY M2E ALSME 7|}T 232 E 1M E AME22 510 M3 24
A g 2=t -E—ﬂEI 2MIHE AN LHs) gton, 0|2 &
Y

+ #7180 78 FAHolD e

LEL 22 44 HYATE Holi0 e ﬂ%m X1
CTH|of CH3 27, AFLA S
5100 CIS 17| S5l HEX9 B32E0] FAHOLL S HRE oI oizh AlEl U KerE
Z wstol tIAE & Qs M2 HTS 20 WD o, 0|0 MY 232 AIHS ThH|5]
glsto] chgt 22 238|E H|H 20508



LEEEEEER

crete Institute

32| E H|H 2050 MEE

=32|E H|H 2050

Smart, Safety, Green (SSG)
Concrete Technology?| =tE & Sot
ADLE, 2, OFF Abg|o| 1

|5}0] SSG Con Tech

5 7|
L Tl ©
=2 =ZHE5HH, O|F Sot0 ChEo| =17 E /i,

Msta, o AR M|, C

I

2 01I A J‘1| S 3“4.

x TH py L2

=
-




2022~24A 2B\ 7 AR 7| 7L

2022.7.15 2022.12.15
[2051 817 J A xgsio@ sy ¢ 2% AEseI B
EPE:'%EFEWI aﬂ 2712 24) ésl
. Zfﬁ =

1\ g\ oy N\ead
S ™ = Ta/ T 8k 2 HMeztal
>3j§ii>> of ol >>+7 o B4 >>x**§4-'>>e-¢a >> > =l g

2022 1.12 21T 21 3]9| /aui) /I:III2| 3|9 /=i 2024, AHEEY|
|M* 2022.2.18(12h) 2022.8.12(65(}) MIA
2021.12.17 2022.3.18(22H) 2022.8.17(72}) 2024. Stet7|
122} 2| 4T 2022.4.15(32}) 2022.9.16(82}) SEAY A
2022.5.18(42}) 2022.10.07(9)
(525 2022.11.18(10

=
\_ n %




sSiI=EZAcIESI]
Korea Concrete Institute

=
=2

Ki

—

A
T

g YR (MStgn W

&

(3 7z
A (EHTiEE 24)

At
L2
O o

<k
BEn
-
B
T
D ol

-_— 1=

< u
olu 30
S
<l OF
~O XU
Y

oM
o+

U

E
B

ol
0

70
~J
8l
10

<F<F
ENE!
ENE!
ol ol
O O
~ KO
B0 Ib
ol OF
<|0 &
T %O

of
=

E
B

ol
-_

orl
o
oF
il
or

o0
=

)

<k

5 (@ Mchetn 2

| 2
o

~0

<<
ERE
ERE
ol ol
g
i
no RO
o Bl
{l0 L_.p__
~0 00

81~
<pu XO
~ wo
TN
MK
_._++ iy
ol 1B
ol KF
ORTY
M <0

oM
o+

=32

204

ol
e

i

il 8
IR
[0 <
w| <
o W|
i &
=<
or &
~ ol
J0RND



==dclESd
rea Concrete Institute

1|

AIE!
=2l Ko

Ki

=3c|

=H5

=k
=
St
=
St
=

=
(SMICH
(20

A
T
k=3
Al

—

N0 KO ilo
N

ol
_|_|
81 __
<F <k <F
ERSIE
ERENE!
ol ol ol

0 I T

O o O
<M Oy 50
<X Nk

od KI<F
<{F B! K0
NN

orl
oF

i

 (Qll 0|4 CHEO| A})
SICIEE ey

=Ch
0|&

o

_:_l

mll_ —
<F<F
YIE
ERE
ol ol
oo
o or
X0
~d OF
il
~0 3

=
=

b

| 2L HE 222 50% &

=l
=

Qi 5}

F

<]

U




Concrete Vision 2050
Part | - H| &
2024. 2. 7.

=32|E H|H 2050 22|



=3cIESS]

ﬁ
il
o

Korea Concrete Institute

AIET
(=Hed|

2
7t

CIXE &

=
o

T2

AWXILI0H 2oiE AA{R[J| osan.2ow)




=cIESIS

—
il
=g

Korea Concrete Institute

AIET
=2

Ki

YENA| ]

{10
<0

F

H|Z |X|A| 5

4

xj &t

10

100

100
8o
ol

LHo
joifl
~l

od

ol
<H

o) O
[7e] v
v v
1 — p T o W s
il e
1/ |3
\ o
1410 | =
[0, |3
/ 2 |
Ak
/ €
Wil | 2
1 ©
\ g | g
=) o
. \l '/ g |
M vl
| R—— : |8
= &) 2 (aV]
2 EE oo
1 - - o
T O o o - L O
o] o b= = Q
el 2EEEE 2
AR == S S
3| 8 = < © o
3 w © ™ o [ve)
T T 9
(oo o o o 0~
< o e} Al
~— = |
(1A20010) abueyo asn—pue|
pue S|an} |ISSO} WOoJ} SUOISSIWT
" <
-
it 2 ©
e | 5O o
=Ci Y N &
Tl o K
u, O
o0 S
T -
o
o o
l le))
-— S L
=~
o n
xnm
g3 L3N
#h {0
™M
00 Oju
— —— -
o<
A
NO —
AN
O
l
o o mum
© 20 © 00 ©
AT 3 o
<r W — S
00 — == |z 9
- i | ]
= LS| [ &
K o] Bleo o S
uH & Mnrﬂﬂw <
< ol m ©
<

A
24/

S Ml Al X[+
S: O0i'd 400

=t

=
=t
=

Zt
7t

O]
i
o

|_

Ref. Carbon Capture and Storage, Stephen A Rackley, 2010, Elsevier

\/
0’0



S SID = plEsls
1. 0|2 AHA s Liem -

- = -
| EFAZ 2l /XISHA AlS 2 Msh SustE QI8h MENA THl, 7| SHstE Q1 K oA

Data: SSP d‘atahase 4|!A§Ar GCP

w8 Scenario group l I |
o 2 =
) B 9] 2% (ot cofeq)
- 82100‘ 1 z2 12,476 20608 34 42
& .
_:;; 3 2.6 W/m?2 (1.7-1.8°C) 2 02 6,488 2050 Y3
S o
= g - 3 ol 2,793
S 1 ———— I B =
"Gé S \\ S 4 N 2,155
.5 3 %\» — K
é é N\Yﬁ"\ | =¥ 5 22 1,289 2050 B A2
w = S~ | e
0 N 6 et 968
net—-negative global emissions — ?E
—-25 T ~‘ - 9" - T y *’”‘! HE YAIEE 27t ! oft 922
1980 2000 2020 2040 2060 2080 2100 5101 KX} A4
8 QI A0 899
9 = 894 20504 B 43
o) SHS (=] = = ol% = 1 Iyt 714 20503 _SHal =0l =
O SHALSIE 7|33} Mzt o1Afstm 0| S 37| I8 19973 BEOPHME ey T G RIS,
=i _— = (=] =) stal =} Hrjs N3 5
1 2015'E0f| TM[A|7} EofSh= mi2|e’do] A=A, 2016'E 118 2|2t HlES! A i o HEE
e A 7 Ry 1 e NS T TR ET S
= - 1K=] (=] K\ = E = = o] 0
] %l 12871 20| EHAFEIS MA(2020'3 128 7|F)sIR M, G7 I7t S O|EHZ|OLE H|2st B | MedoRmot | e
(o] (o] it = 14 =23 557
Ol=, ¥&, 5, FHLic) G=, =247 ERASE MA :
- — AL 15 | H0E7I3E= 545 20504 a5 2
[12H=: 202011 10 EtAFE MU=V EHR, 12050 BHASE FEIHE, "HASE 7|13

RV S8 7, BAST AS| UHS B 71 L, WS, HAZE FT Ee - —
ot= 20504 EtAFESE



| E—
IHHO EIAME HZ =
T 2 1.5C 2C
MEfAH 2 QIZEA == 3= ‘ e =2 g
Y= 2EY 2 3T &5 4T H5
D9E S 2E 45T Ms 6T &5
A AH 70~90% 99% Ot
712 ggk-glm Fok 017 2TOA 2050E7A] 2O +AH 7t
=2Z o7 27TCOoIM 2T 50% S7t
2 7401 A St 2™ ‘ Sl 2
SfH M 0.26~0.77m 0.3~0.93m
53 il 2HAE B 10004 St 1040] sHAH

O =HIARlE 7|28} H218S 214514 0| 947] 2lol 1997'4

o | |
WECIHME X{EHZHX| T Zt=0|F 0|5 S22 oHA|0f| St
o XF2EAMSS rCHOFEMN O OfZ 2 SX[SkD, 15°CE AX[SH | 2/sH
- 24sfop gt
. 27IOICHRILE 2k 21 NDCE AR50} O[Sz 2 Bt
[1 1850~1950 CHH| 2011 HM|A| 20201E77kX| 1042t T X7t X]
HEH 2= 109°C A4S

Zt= 9| NDCELI O ZotE ¥ ER

60 P ) Current policy trajectory

Unconditional
INDC case

50

' Remaining gap
Purple area shows pathways | to stay within
limiting global temperature 1. e 1.5 °C limit
increase to below 1.5°Cby rang
2100 with >50% chance \

40

2100 with > 66% chance

30-
. D [
2015 2020 2025 D | Conditional INOC case

A& : UNEP(2016.11), The Emission Gap Report 2016

120304 X| 7L 7| 24458 c 0|ate 2 17| QI6lA{= 2+=3e
NDCECLC} 120~140% £E2 . E0{0f &t

[0 15°C2 &50l=5 S17| {sliA= ZF=2] NDC(Nationally
Determined Contributions)2C} 150~170% £2 ¢ £0{0} &



A AISI SIS R ESTS
1. DIEH ?j*E'I §.7°:| gﬂKor:auaon_crgteT\stltute
- - - 2030 EtAZ ! M2HTHA|
| Bt S &I/ E Al2|2 HEt 2050 EFAZE B CH

\/
0.0

2020'4:
2030'H:

=3c

< 20504:. 232

CO2

Emissions

OUR PATH TO

NET ZERO -

PAST, PRESENT

AND FUTURE
ACTIONS

We can achieve our
net zero ambition

/
P
®

Decade
to deliver

Completing
the net zero
transition

,.
3

2030-2050

NET ZERO

e [ e n —
o2 ol 58
+ 232 E BASY: BE fo 27U
- 24 % U 283, 232 EQ it 28, Al
Hof, 2P i AF, ccus 7= &8, 719
THE NET ZERO PATHWAY
(in the absence of any
hsercomaose |

O 25
-
()
w
P s
2 2
w
Net zero pathway 2
E
o
6 1.5
(&)
CO2 emissions from electricity i
s o
Direct net COz emissions
(Direct COz emissions
minus recar bonation) 0

2020

2030

Carbon capture and
utilisation/ storage (CCUS)

u| e
HE S 2ol
E e -
= Tra2t, XY EHitet
Contributions to
ve net zero
sl 2%

% Contribution to net zero




1. Ol 44 =4

| -

2 N3l

ra

St AlS

h

M
=

X

Bl

Ofo| EraHls=

| -

Non-residential 8
buildings (indirect) C

3% botines aree [ K|S APRK} 7|9HO| EbA

= OHDOO0
239, 11% HIEE0IM HEFE2
B EINES =2 o3
Tegis recental SHIEHO| 38%S HRE
(indirect)
7% B o 6% OHMAIZ2 FuiEEe
’ ool 100,
(direct)
32% 10%
Other industry EMISSIONS Buildings

construction

industr
REF: International Eneragy Agency, Buildiné Outlook 2021
3
Z32|EQ| EtAH|E

O AHE MAO| EFAHlES
HMA SHiEE2l 4%

eeeee

(0| E3E|ER gh5HH
5%2 F4E

Transport
13%

REF: https://www.greenspec.co.uk/building-design/environmental-impacts-of-concrete/

<45 ANz Yo x| v >

M=o SF

4 Atof| L X[ (MJ/kg)

Steels 29
Aluminum alloys 200
Polyethylene 80
Device-grade silicon CH=F 2000
Cement Concrete 1.2

O 232|Eo| it L X|= He| 1/24, Y 0|&2] 1/167,
Eo|oj|E=o] 1/67, ME|22| 1/1667

[0 232|E7} QiCHH oifl 2HE2 §XI617| I6lH el =
A 4loj|A{ R uidfo| of|{X|E T AF2So{of gt

O A|HE-232|E= MA|UX| 7 | B2 Bl S E

O 0[2HY| = == HE=H| YoM =271 SLHE <= 510 8=
CHN| E7Hsst =

of¥

L
ogt
1
&
Hu



SHEE (L EC0eg)

2009 2010 201

2ot] el oE ey
I
== @
o= [ ]
o= B ]
2falor [ I 1721
= HI 122
=2 [ s CO2
olz: [EAN 791 20008
33 79
Arec) I 621 30002
it (R 521 90002t

CRFR: knoema.com))

2012

[ =

|auAY
Qe
M

20
48

691.933

SUS()

12 S0 &P AN = S

1T 121G OfLtSErA BHERE (St9l=)

6.7

W18 BB 2IE.
AR-RR TH
mese

70975

O &t sl =

w0l g SA7 A 2R BINDC)E SSHE o
20304 1215t B O[MSIELS WSS TYR|

Buildings use phase

F2 HHI2l 10%

9953

Coal 496

Qil 939 | 9% direct emissions

Natural gas 1663

Electricity and heat 6855 19% indirect emissions

Buildings construction 130

Construction energy use 130
: Material manufacturing 3430 :a:“ ] and
:_Cemer\t- and steel- manufacturing for construction 2038

Other 1391

Buildings and construction value chain 13512 38% of total ay rel d

REF: IEA(2020), Cement, IEA, Paris
O Bt QA BT F N, EtaH

NI S BATY W 2R HSULAHE

£2t ol

oo A

M= i 2000308

RAU7tA el 3oz ATHE MM 2050 LS SMoHI= 230l da

29t

A1 1516 B AR NOZ MR, NHIE S A
2, ESGIRA A KB 2 402 4ttt 5 e A

BORICIT AA2 UK 0lr),

& AP HOLES| BATEN. B ARkt EZ b

Op7h 2 =8 Ol

AR EU 7239|2404 MUY
3212 371 ¥R oyl

po sy

Eyre B xou
[ ]
R o sy
A e

e 573
4 616
484 e 635
o - 672

¥ COMAY e )

HABEE AN YY 4RUY, AUE 5

2 oyEC ozlof

5} HIZ2 PR} i)

Hoaasioof map BAMT| SYUE AR MEYS Y4V DBE 2 20300
11.67%. 093% HO|S= HO2 FAIHCE

40| § 202 MRt

A Y& M HIEE 40027 00| &

[P L I NBSIE Jul NARE N 42

50| ¥8E 1 FAY ok UYo| BAM S T
Aegio] FHE HIATBY. HRMULY, HRUNYT
el & EAN S0 S BATUMEOR BZ MR NBEYTA




E}A =2l /K|S S S
| EEAS /X2 E Al2|2 et
A — = —
Qa|Ltzte] 2050 BASY 2HES 232|E Rofo| 2
EfAZ=EIAILLR En Ry -
2050 SEHALE|2 SEE Z30|E MY EtL ZA=E SH
AQH B
PIES = B 7IXE
T 22 | eddEY| ey | A5y | axe | | HEY | I zss | O =i 455 :80%
= =
21 0FECO2eq % H0FECO2eq %
Mg 269.6 - | 2696/ 1000 393 | 207 2489 923 36.3
Arod 260.5 51.1 | 209.4| 80.4 | 30.5| 51.1 209.4| 804 | 305
HeE 52.1 6.2 459/  88.1 67| 62 459/  88.1 6.7
L oplLlajlo ElAZ=El ALl =
s ENPN 98.1 2.8 953| 971 139 | 92 889 906 13.0 O ?2|H2t2] 2050 E2SE A2 2=
= sz 24.7 15.4 93 377 14| 154 93 377 14 AQt1l Boto 2 ZAME
o7 17.1 4.4 127 743 19 | 44 127 743 1.9 [JAlHED ZEx20 g g0/
= 0 - 0.0RAY KX - 9 90, B7t|- 13
AlolE BE)IA{0o] ZHEEE S £2o
=E 5.6 0.5 51 911 07| 13 43 768 06 O AMHUE S20M2| 2582 53%
e o |BE 413 253 |  -160 - 23] -253 -16.0 - 23 O3 EsAHRE EgEe=
=T *x
g T T SN Y 0| s | s 2 zass gopiME 55 4E0R
i M e [ oy - . - -1 . .
pIET St 7ol
sty 686.3 ~| 683 1000| 1000| O 686.3] 1000 | 100.0 L500{0F g A

REF: CH 2212050 EtAFE T2 2020



Flassi==aa=a12

Korea Concrete Institute

| . [
= S o S
| EtASE/EIZHE A2 [t X 25/ AL 2 Dp2 |
SAHH|/AEXA |8 St AMAMZo| e £HOo R AlS|H|2F7}
O 327 M| 27:30% 95 _ C18iel F2 MTIZ0| Hsl LE|L2t| HASE WR4HE K
- 753571 gEas, XGEe| o} 5| e
» SAHIS ALAHH] 35% « Y ZAZS0]| [HE 27t A, ZAMT7 |2 71 KK HH| S0l i}
« A|HIE 546%, B 646%, 20|12 347% = A1S|™ H|20| =7}
F ZMXIX| 912 12458 £01(2015~2023) « MQFER . QEIAIGHE) & 200H F A ZRENRX|
[GIIEN (AHE) ED
f A _fi= [0 S A[HIE 2H| MA| 89, QL2 AH|Z M|A| 39
i w I - AT BX I AT A TR
cue_ f L e O 232|E 2T S 24MPa vs TS 40MPa
:\;1’5 2016 2017 2018 2019 Z:Isn ; 202 23 ZO;S 20‘16 l:: :):1 2019 2020 2021 2022 2023 2015 Z:l‘(: 2017 2018 2019 2020 2021 2022 2023 D ELH MI§IMI 7*%%15% o—lt 1mﬁ
- o 2 B 7 <OMIHE BF BY HAOP S L,
ZMSIRS/EUEA o e o
HDCBIA 25 ofo|1j3 80.2
eunl;ﬂxﬂ M4 Hu 71.95
e — e . A S /3
002X $SHO R QIS HEE STELST)2 35 st L bt o N
- QERI/SHB0M KSTHES UHESIA| ks A7 ES R gy = > B H ’
- O|F/EEZ0| U2 TEX 38 » 232|E X Mo ozt e
N g\ i #2 g  oF mga sy 93
<BLHQ| FEH W % H|>




o
olo

gol=2 MY 2e’8 S

Hype Cycle for Emerging
TGCh“OIOgles, 2020 %l.*_q/}_xo* AI 7| % 7_I x=|
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Explainable Al ql xé

Embedded Al
Data Fabric

Composable Enterprise
Al Augmented Development

Responsible Al__ Carbon-Based Transistors

Multiexperience __

Digital Twin of the Person
Packaged Business Capabilities .
Generative Al __

Composite Al

Adaptive ML

Citizen Twin

Bring Your Own Identity

— Social Data

~ Private 5G
Generative Adversarial - Differential Privacy .
etworks _Biodegradable Ontologies and Graphs
2-Way BMI (Brain — Sensors

Machine Interface)
Health Passport
Self-Supervised Learning
Low-Cost Single-Board _—— .
Computers at the Edge — DNA Computing and Storage
~_ Al-Assisted Design
Authenticated

Provenance
Peak of
Innovation Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity
Time

Plateau will be reached:

() less than 2 years @ 2to5years @ 51010 years A more than 10 years () obsolete before plateau As of July 2020

gartner.com/SmarterWithGartner

Source: Gartner
© 2020 Gartner, Ine. andfor its affiliates. All rights reserved. Gartner and Hype Cycle are registared trademarks of Gartner, Inc. and its affiliates in the U.S. G a r t n e r&
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BIM

Sensors

Cloud Computing
VR

3D Scanning
Drones
Robots/automation
3D Printing

Self driving vehicles
AI/ML

Digital Twin
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80%

[ m Client/owner

m [_ead design engineer/architect Contractor |
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Israel targets Hamas’s labyrinth of
tunnels under Gaza
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Construction, productivity levels against growth rate

1,000 gj76 indicates
‘//»—\ \ construction

@® Construction productivity growth exceeds total economy growth \‘\\, 500 '\ investment
N~ 2015, $bn
50
DECLINING ® OUTPERFORMERS
LEADERS *" AI-I A *‘l
. Netherlands u I % —I |_I =2 0O |_I- (@)
pain o
Britain .
40 - 7
. Denmark OI‘E‘ oI 2 4HH
1 —
Austria b °
_ United ] Canada
-E-_‘— States ‘France Japan
un ® Sweden
=r 30
& @
<+ Germany ‘Australia
oo Wve | ____ Intemationalaverage
~
=
1o .
H 20 T
KH LAGGARDS ACCELERATORS
~ . Slovakia
South Korea
| A @
- Saudi Arabia .
S Portugal . Singapore
N 10 —
Chile Russia OI'£ E‘l 9|' ol.*l 0|'
: Czech Rep Turkey G
Mexico =he Hungary
Colom‘bia Argentina
. G Indonesia
Brazil Nigeria India Chi
: & ina
o Haiaga Thailand® , )
2 g 0 4 s G s

+ 2
1995-2015'3, AHLY =& Wi AEZ S7HE (%)
Source: McKinsey Global Institute

Economist.com

*Value-added per hour worked by persons employed

= 22 71212 0= CijH] 2.34)
U TELAH, SSAIE ofjit

<HHHMT ZAL7|7H1996-2015) >

@9 2

Az = 27271 O1= 1947} I 18674
1996-2000 428 13.5 37.2
2001-2005 36.7 15.5 35.7
2006-2010 40.0 16.9 32.5
2011-2015 YT S P 39.1
T AR ( 385 |  { 168 ) 36.1
BZETA} T-35m . 2.8
R ZAVR B7I8 -6.3% \ f 17.0% 2.5%
2 ZADRR B8 -193% \ | / 59.0% 5.3%

Xt2: XK XA, gll: 2.3 HH

<HHHT ZAL7|7H1996-2015)>

ot 0| S AL7|Zt
Oj=29| 2.3H{

30
T
10
0
1996-2000 2001-2005  2006-2010  2011-2015
) ug
T V'

ES
is
-~
0z

g, O|X|F, = EATE 2020.12.



1.2 AI2|A L=

ﬂ

=5

Agcixigx s |19

A24A CIX| 2o} AEY 6%, M=% 30% >

Chart 1: Productivity Growth - Output per worker (1997=100)

CIXIE 3} X12=(%)

SSE 7Y WAy

1T L-
170 HZEY Mt 65% 452092
160
150 o
140 >
- o
130 ;
120
._..”-‘/
110 Y N Y
—

100
» ALY A 10% 452017
80 -

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

w— \\hole econoniy = (Construction Mcmuf:n:turmg:gI Services == Production
e o o e e e e - - 4

Source: ONS

% |
5T

40
35

25
20
15
10
5

0 Jconstruction(Z44)

! Advanced(H|ZX)
0 e e e T i -Manufacturing

(HEEN)
Information and
Communications technology

Chemicarsano

tilities ® .
® Retail trade ® pharmaceuticals
Mining ° ® Oil and Gas
o\ * (MK-712)
------------------------------ Basic-goods ----------4------
Aod b Manufacturing '

3

-1.5=10 =05 08 10

15 20 25 30 35 40 45 50

MALMZT12(9
<CIX|E R|4-ot Ak = AR
7|E ALY C|X|& MEHDX) CIX|E e
o AR BAt 3 IHS} ;  MAA | SEint 8%}
- 93 Ha3t 9l 23} - A3 S8 U 7|20 S§E
« ZHQITE Y J|VIANE 125 ; « AL3jQ10 et 4 ADEAIM 33
« {ES 4 HEMRA(Z 212 9tob) « CJX|S 7|8t ADFEMR(off-site, 24hr 715)
c ZHNNRBY ZHSH 5 ; < AIRIEE =
« AF(AT) X4 34 « ADIE QX|E4 EXt 35
« ZH|IS A0 ST ; <283 A58 5718 34

7152, YAA 2AF $H 18 3

+ 28X operator), 7|&7|2t B 18

<CIR|Z ZAIQIo| TRk it

.- OO



1
[
L

clESIg]

Concrete Institute

[

—_—o

X AR|H L=

Annual growth in real gross value added per hour worked by persons employed
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Optimizing cement: Changing the composition
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Concrete mix Concrete producers . .
design: Packing eScarcity of aggregates Require quarries located
close to urban areas to
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“ o ) : different grades on site granular class
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Overestimation
of concrete
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Concrete producers

e Enforce respect of
standard (e.g., tax on
additional cement)

@ Increase demand for low
carbon concrete by
incentivising construction
companies (e.g., lower
VAT)

Perceived risk of loss of
robustness

<Policy suggestions at the concrete level>

Concrete mix design:
Exposure class
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Concrete mix design:
Exposure class
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